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VALVE MORPHOLOGY OF THE MARINE DIATOM
NEOFRAGILARIA NICOBARICA
(BACILLARIOPHYCEAE: FRAGILARIACEAE)

T.V. DESIKACHARY, A.K.S.K. PRASAD and P. PREMA

Centre for Advanced Study in Botany,
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ABSTRACT - Valve morphelogy of Neofragilaria nicobarica Desik. et al. collected from
the Andaman and Nicabar [sland is studied with scanning electron microscope. The distinc-
tive features of this diatom include the presence of apical slit fields, consisting of narrow
shits separated by longitudinal bars of silica, rather than rows of porelli, transverse striae
with orderly rows of arcolae that are not aligned acrass the sternum but alternate with each
other, and the absence of rimoportulae. Hs affinities are discussed.

RIESUME - La morphologie du frustule de Neofragilaria nicobarica Desik. et al. provenant
des ifes Andaman et Nicobar est étudiée au microscope électronique 4 balayage. Les
caractéres distinetifs de cetle Dhalomeée comprennent: la présence dune zone de fentes
apicales formées délroltes fantes séparées par des crétes plutol que par des rangées de po-
res; des stries transversales avec genéralement dus rangaes daréoles non alignées de part et
d'alre de I'area fongitudinale mais alternes; I'absence de rimoportulae. Ses affinités sont
discuiées. (traduil par la rédaction).

KEY WORDS : Bacilariophyceae, Fragillariaceae, Neofragilaria nicobarica, morphology,
Indian Ocean.

INTRODUCTION

In the course of our continuing efforts to classify the marine diatoms from the
Andaman and Nicobar Islands, northern Indian Ocean (Desikachary et al.
1984, 1987; Desikachary & Ranjitha Devi, 1986), a number of small diatoms
were encountered Lhat were difficult to classify because we could not discern cer-
tain details of their morphology with light microscopy (1.M). This problem rais-
o5 the guestion of whether the use of clectron microscopy is essential for deter-
mining taxonomic posilion. \We helicve that investigation of a species at the
ultrastructural level in order Lo clarify its similarity to, or dissimilarity from ac-
cepled generic groupings will prove to be sound taxonomic practice.
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A formal description and a latin diagnosis of Neofragilaria nicobarica col-
lected from the Andaman and Nicobar Islands, [ndian Qcean, were given in the
recently published Adlas of Diatoms, dealing with [ndian Ocean forms (Desika-

chary, 1987). Scanning clectron microscopy (SL\I) revealed additional inform:

tion that hefped us to determine its faxonomic position more accurately. The pr
sent paper deals with a delailed description of Nea/mgtlarm nicobarica and its
affinities.

MATERIALS AND METHODS

Material of Neofragilaria nicobarica was collected from sand samples ob-
tained during a collecting trip to he Andaman and Nicobar Islands, [ndian
Ocean. Specimens for light microscopy were cleancd with concentrated sulphuric
acid and washed repeatedly with distilled waler. Cleancd samples were mounted
in DPX mountant. Species for SEM were prepared as described by Prasad
(1987). Terminology used in this paper foflows that recommended by Ross ef al.
(1979), Cox & Ross (1981), and Williams & Round (1986).

RESUL

AND DISCUSSION

Neofragilaria Desihachary, Prasad et Prema

Valves tincar efliptical ot clliptical-lanceolate. Striac paraflel. sep by ribs
(virgae). Arcolae cribrate internally, extending from valve face Lo mantle, in
cvenly spaced, uniseriate Tows separated by conspicuous bars (vimines)). Apical
slit fields at edges of valve face consist of clongate porcs, scparated by sificeous
bars. Rimopartulac and marginal spines Jacking. Girdle of several open bands
(incomplete).

Type species Neofragilaria nicobarica Desikachary et al.
This genus is characterized by the compound apical slit fields and by the ab-
sence of rimoportulae. Williams and Round (1987) used this generic epithet in &
different sense, but there is a Jater homonym, The journal was issued in Fob.
1988 (Williams, pers. n) whife [ y et al. have
their new genus carlier (15th Dec. 1987).

Figs. 1-9: Neofragilariv nicobasica Desikachary ef al. 3: LM, seale = 10gm. ' Nie
cobar [s. shde 1010, 2: Nicobar s shde 975 (1). 3¢ ,\ndam.m Is. shde 970. - Figs. 4-
SEM of Neofragilaria nicobarica. 4: kxterior of the valve. Scale Tum. Apical pore
field with bars and slits. Scale = 0.5am. 6: Interior of the valve. Note absence of rimo-
portula Scale  2pm. 7: Interior of the valve. A single areola with cribrum composed
of pores and struts altached to areolar wall. Scale = 0.25¢m B and 9: Interior of the

valve ends showing apical slit fields. Note the absence of rumoportula, Scale = 1xm

Source : MNHN. Paris
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Neofragitaria nicobarica Desil v, Prasad et Prema, 1987, p. 8, pl. 306, fig. 9.

Type locality: Nicobar Islands, Indian Ocean.

Other locality: Andaman Isaads, Indian Ocean.

Type slide : 975-1 deposited in the Philadelphia Academy of Natural Science;
Syntype slides 975 (2-5), 967, 971, 740), 880, 1010, 970, 974, 966 are available in
the senior author's collection at the Universily of Madras, Madras, India.

The detailed valve structure is extremely difficull to observe with LM, with the
anly visible feature the paratlel rows of siriae, which are ofien not aligned across
Ihe narrow sternum (Fig. 1-3). SEM, however, reveals complex valve structure
Tig. +9).

Valves linear-elliptical or elliptical lanceolate, Lapering toward each pole; apic-
es narrower and somewhat produced. Axial acea (sternum sensu Williams, 1985)
hyaline and narrow. Transverse rows of areolac not aligned across the axial
area, in straight but allernating transverse rows. Apical axis 15-35um long and
\ransapical axis 8-10um long; striac 67 10um.  Steraum distinetive but narrow,
interconnecting with parallel ribs or virgae (Cox & Ross, 1981). Virgae widely
spaced; complex closing plates belween virgae. Areolac more o less evenly
spaced forming uniscriate rows.

Arcolae, rectangular or squarc, apparently loculate, with external foramina
and internal vela. Yetum as a cribrum plate on inner surface, suspended by up fo
7 struts attached to arcolar wall. Areolation continues down mantle with third
arcola continuing down valve mante. Skt fields ( sensu Takano, 1983) at both
apices on valve face only and consisting of 57 longitudinal slits separated by
bars. Central siits longer than marginal ones. Rimoportulae absent. Marginal
spines non-functional or linking (ype absent. Complete girdle not observed; on
basis of SEM, girdie bands splitings and edges of pars interior slighty frilled.

The marine diatom genus Neofragilaria. as herein definied, flourishes in the
shallow-shell marine environment around the Andaman and Nicobar Islands. fis
paleoecologic revord is presently unknown. This genus includes araphid dialoms
of the subfamily Fragilarioideae thal have several disinctive features: (1) the
transverse striae with orderly rows of arcolae are not aligned across the sternum
but lie alternate to each other; (2) apical slil fields consist of narrow slits sepa-
rated by longitudinal bars of silica rather than rows of porell; (3) no rimoportu-
lae are evident. These structures can only be resolved by SEM, although the
presence or absence of rimoportulae can on occasions be vaguely ascertained
under LM. These are the major features that differentiate Neofragifaria from
other taxa in the Fragilarioidcac. There appears to_be some resemblance to cer-
tain species of Raphoneis, such as R. jossile (Grunow) Andrews (Andrews,
1978), whose areolac are not aligned across the narrow sternum. llowever, SEM
observations have revealed the true structure of the valve, and the distinguishing
features of this genus. Neofragifaria has apical siit fields. The apical pore fields
of Raphoneis have rows of porelli. In addition, the latter has a single rimoportula
2t each pole, just below the pore field. The velum or sieve plate in Neofragilaria
is simple with several struts. The vola type commonly seen in Raphioneis is absent
from Neofragilaria.

Source - MMNHN, Paris
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Though distinct, Raphoneis fossile (Grunow) Andrews has some features simi-
lar to those seen in Neofragilaria, but needs further study before a final taxo-
nomic conclusion is possible (see also Andrews, 1978).

The apical slit fields in are to these of
Neosynedra provincialis (Grun) W. et R. and N. tortosa (Grun) W. et R. but
differ from them in that the valves of Neosynedra are clongale with an expanded
portion at the centre and slightly capitate o rounded poles. There is a single ri-
fmoportula and he areolae arc occluded by cribra on the outer surface. In
Neofragilaria the apical slit ficlds are on the valve face whereas in Neosynedra
“apical porc ficlds” sensu Williams & Round (1986) oceur on the valve mante
and part of the adjacent valve face. Although usually composed of a series of
rows of horizontal bars and apertures, they are very occasionally interrupled by
smaller cross members. The species cannot, therefore, be accomodaled under
Neosynedra despite the chasacters it shares with thal genus. Characters such as
the presence of simple apical pore fields, marginal linking spincs allowing cells to
form ribbon-shaped colonies, and the presence of one rimopertula in many spe-
des (see Poulin er al., 1986: Lange-Bertalol, 1980) differentiate Fragilaria and
Neofragilaria. The lutter could casily be mistaken for a species of Fragilaria un-
der light microscopy alone.

A somewhat analogous type of apical st ficld oceurs in Protoraphis Hostedi
e Krasske (Gibsor, 1979) and in Cyclophora (Navarro, 1982, Tigs. 15, 17). but
these genera differ in having simoportulac and in the general valve architecture.
SEM ohservations on Nenfragitaria indicate quite clearly that it is not very close-
Iy related 1o any of the genera in the Fragilarioideas and stiares only one ot two
characters wilh these gertera.

Rivera e al. (1986, Figs. 7. 13) ceported a series of elongated perforations al
the ends of the valves in Pseudohimantidium. It appears that Neofragilaria is less
similar lo Pseudohimantidium, Protoraphis, and Neosynedra than these genera
are onc fo anc another.

Certain araphid pennate diatoms such as Asterionella and Falcula media pos-
sess apical pore ficlds that are similar o those of Neofragitaria. 1o Asterionella
glacialis Castr. (Hasle, 1973, Figs. 22a, 23a. b, 25} Korner, 1970; Lewin & Nor-
Tis 1970}, the narrow stalk-like part as well as the broad basal part of the valve is
furnished with narrow slits and lamellac. A symmetry of the valve and the pres-
ence of rimoportulae arc important points of dissimilasity from Neofragilaria. Si-
milarly transmission electron microscapy of Falcula media Voigt, a marine ara-
phid pennate diatom, reveals that the apical pore field or "Endorgan” consists of
apically orientated slits and Jamellae (Geissler & Gerloff. 1963). Arcuate valves
Wit transverse striae of contrasting structure and the presence of rimoportulae
are sufficient to distinguish it from Neofragilaria.

Recently, Takano (1983) described u new genus, Sceptronema, from Japanese
waters. This genus resembles Neofragilaria in having apical slil fields and no ri-
roportulae, but diflers in having heteropolar valves with cribrate areolac.

Finally, the absence of any evidence of marginal spiries on Lhe valves suggest
that Neofragilaria nicabarica does not form any ribbon-shaped colonies, as
found in the genus Fragilaria, Further studies on five material should precede fi-
nal judgement on colony formation.

Source - MNHN. Paris
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